Primary cardiac epithelioid hemangioendothelioma (EHE) is extremely uncommon. To our knowledge, only fourteen cases have been reported. We report a case of a primary EHE of the right atrium which incidentally detected in 77-year-old woman. Echocardiograhpy revealed a 26 × 16 mm right atrial mass attached to the base of the interatrial septum and moderate regurgitation of the tricuspid valve. The tumor and stalk were completely resected from the interatrial septum with a partial resection of the septal leaflet of the tricuspid valve. The patient had an uneventful postoperative course and no signs of recurrence nor metastasis of EHE 4 years after operation. Because of malignant potential of EHE, a longer period of close follow up is necessary.
Case Report
Epithelioid hemangioendothelioma (EHE) most often presents as a painful mass in adult superficial and deep soft tissue. Primary lesions are known to present elsewhere, namely lung, liver and bone; however, cardiac occurrences are extremely rare. EHE belongs to a family of vascular lesions characterized by epithelioid endothelial cells, which also includes epithelioid haemangioma and epithlioid angiosarcoma. Although previously be considered as a borderline or low grade malignant vascular lesion, EHE is regarded in the World Health Organization classification as a malignant tumor along with angiosarcomas, because of its local aggressiveness and its metastasizing potential.
In this report, we describe a patient with an EHE of the right atrium that was successfully resected.
Clinical Summary
A 77-year-old woman undergoing treatment for hypertension and hyperlipidemia was referred to our hospital because her routine UCG showed an intracardiac mass. Physical examination did not reveal any abnormalities. ECG showed a QS pattern in V1 ~ V3 and slight ST elevation in V2 ~ V4. Chest X-ray showed slight cardiomegaly with a cardiothoracic ratio of 57.9%. Echocardiograhpy revealed a 26 × 16 mm right atrial mass attached to the base of the interatrial septum and moderate regurgitation of the tricuspid valve. CT showed a 26 × 16 mm noncalcified tumor located on the right interatrial septum with no detect signs of metastasis.
The operation was performed through a median sternotomy, and cardiopulmonary bypass was established with aortic and bicaval cannulation. Oblique right atriotomy revealed a tumor mass extending to near the traingle of Koch with a single stalk and adhesion to the septal leaflet of the tricuspid valve (Figure 1) . The tumor and stalk were completely resected from the inter atrial septum with a partial resection of the septal leaflet. The partial defect of septal leaflet was repaired by direct closure.
On gross examination, the tumor was 25 mm. The cross-section of the tumor showed solid and monolocular cystic mass with mucinous contents. Histological examination showed immature pattern of vascular proliferation with many vessels poorly canalized in a myxoid matrix (Figure 2) . These vessels were lined by epithelioid endothelial cells which were typified by rich eosinophilic cytoplasm and large hyperchromatic nuclei. The patient had an uneventful postoperative course and was discharged on the 21st postoperative day. She has remained well with no signs of recurrence nor metastasis of EHE 4 years after operation.
Discussion
Although EHE has been reported to generate from the liver, lung, bone, superficial soft tissue, mediastinum, lymph node, spleen, the thyroid gland and brain, cardiac occurrences are extremely rare. In the reports of liver and lung, the tumors were most apt to occur in middle age females. Although participation of estrogen receptor in the tumor was considered as the reason of predominance in woman, it has not been proved yet [1] .
According to literature, primary cardiac EHE has only been reported in 14 patients including this case [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] ( Table 1 ). The average age was 49.3 years (2 months -77 years old), and the ratio of man to woman was 5 to 9. EHE occurs with similar frequencies in both atriums, 3 patients in the right atrium and 4 patients in the left atrium. Tumor located on the cardiac valves was seen in 5 patients, of which 2 were on the mitral valve, and 1 each on the aortic valve, pulmonary valve and tricuspid valve. Only 1 patient showed occurrence in the right ventricle.
Vascular tumors are a heterogenous group of neoplasms consisting of a spectrum of tumors from the extremely benign hemagiomas, to intermediate lesions that are locally aggressive and metastasize, to relatively rare, highly malignant angiasarcomas. Vascular neoplasms are categorized as benign or malignant on the basis of two major anatomic characteristics: 1) the degree of composed vascular cannel differentiation; and 2) the abundance and regularity of the endothelial cell proliferation. Ordinarily, benign neoplasms are composed largely of well-formed vessels with a significant amount of regular endothelial cell proliferation, whereas the malignant tumors are solidly cellular and anaplastic and reproduce slight numbers of only abortive vascular channels [13] . Although it is thought that EHE is positioned as borderline or low grade malignant vascular lesion, it is classified into malignant tumor along with angiosarcomas, according to the recent WHO (World Health Organization) classification, because of its local aggressiveness and its metastasizing potential. EHE is a member of a family of vascular leasions which include EH and epithelioid angiosarcoma. These are linked by the presence of eplithelioid endothelial cells. However, these neoplasms differ also in a pathological features and clinical behavior, and which are classified from begin to borderline to frankly malignant [14] .
The major consequences of EHE are the development of various symptoms. The most common presentation is heart failure caused by tumor obstruction of the cardiac chamber, or valve orifice and tumor embolization. Of the seven patients whose tumor occurred in the right heart, 2 patients showed respiratory symptoms such as respiratory pain and pulmonary embolism, 1 patent presented with cough and edema of lower limbs, 1 patient was incidentally diagnosed while he was under observation for another disease, and 1 was diagnosed at autopsy. A variety of symptoms were also seen in the seven patients with tumors occurring in the left heart, such as palpitation, dizziness and fever in 1 patient, shortness of breath in 1 patient, chest pain in 1 patient, stroke in 1 patient, and 2 patients were found out a routine echocardiography and 1 patient at a cardiac surgery.
EHE is a unique vascular tumor occurring around medium-sized and large vessels, usually a vein, in the soft tissue of adults. Primary cardiac EHE is extremely uncommon. In EHE, vascular differentiation proceeds through the formation of multicellular, canalized vascular channels. Vascular differentiation in these tumors is more primitive and is expressed primarily at the cellular level. The tumors are composed of short stands or solid nests of rounded to slightly spindled endothelial cells, characterized by an abundant eoshinophilic cytoplasm and large hyperchromatic nuclei [15] . In the literature, the term "hemangioendothelioma" is used to describe various entities including neoplastic angioendotheliomas, systemic angioendotheliomatosis, and malignant hemangioendotheliomas (angiosarcoma). EHE is distinctive and is characterized by an epithelioid appearance and frequent angiocantric location. Immunohistochemically, EHE usually reacts with at least one endothelial marker such as CD31, CD34, factor VIII, and is mostly negative for cytokeratin. CD31 is especially highly sensitive and thought to be the most specific marker of endothelial differentiation [16] . Sarcoma and carcinomas show the opposite immuohistochemical observation. The expression of vascular endothelial markers rules out metastatic adenocarcinaoma or melanoma.
EHE was initially considered as a low grade malignant tumor, nonetheless considering all site of EHE, local recurrence and metastases occur in approximately 15% to 30% of cases, respectively, and mortality varies from 10% ~ 20% [14, 17] . Histological factors predictive of malignancy include at least 1 -2 mitotic figures per ten high power fields, cellular pleomorphism, and tumor necrosis [18] . Weiss and Enzinger reported that tumors classified malignant by these criteria had a 53% rate of metastasis, while benign lesions had a 17%. Similarly, while 31% of malignant tumors were fatal, only 3% of benign lesions result in the death [14] .
Benign lesions are best treated by wide local resection. As malignant lesions often metastasize to lymph nodes, and lung, they are best treated by radical exicision [4] . In cardiac EHE, the report of excluding the autopsy case, 12 patients were underwent local or radical surgical excision of the heart and one patient underwent a cardiac transplantation after chemotherapy combining doxorubicin and ifoframide [10] . Follow up information in these reports revealed that 3 patients developed metastasis. Two patients were 4 months after surgery [4] and 1 patient was 2 years after operation [10] . There is no standard therapy for EHE, and recommended treatment varies with it's malignant potential which should be assessed by the presence of metastasis at time of diagnosis or pathological features. Adjuvant therapy is not suggested. Because of its malignant potential, a longer period of close follow up is necessary.
